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failing to teach the expr^esision of on liver cells in primary 

biliary cirrhosis. ;i ;l 

I ^ 

Harada et al , is asserT:6d to t^ajich that Fas ia expressed on 

' ' 'i 

biliary epithelial cells ar^d that Ifaie antigen was found on the 

i I 

interlobular bile ducte of primary cirrhosis. The Examiner asserts 

i; 

that Harada et al. therefore teach th^t^ biliary epithelial cells in 
primary biliary cirrhosis undergo apoptosis in response to Fas/Fas 

■ I -i 

ligand cross linking, suggesting the ijiyolvement of apoptosis in the 

i ■ i si 

progression of bile duct injjury and Xpss. 



it^ach an antibody directed to 



Shirakawa et al . is asserted to 
Pas ligand and a method o:: treatih^, systemic or pathological 
conditions caused by the Fas/Fas lig.4n|d interaction. 

The Examiner asserts that the cjorpbined references teach the 
use of a Fas antagonist to p::event t^ieii Fas/Fas ligand interaction 
and that bile duct disappearance syndrome is cased by primary 
biliary cirrhosis, therefore the samp =1 mechanism is involved with 

i ,'■ 

both conditions. As such, iit is asa^ted to be obvious to treat 
primary biliary cirrhosis by inhibij-ting the Fas/Fas ligand 
interaction. 

Applicants traverse this rejectl|oia- and withdrawal thereof is 

j -i • 

respectfully requested, Thd present! invention, as most broadly 
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method for preventing and 



encompassed by claim 8, is drawn to Jail 

i ^ 

treating hepatic cirrhosis ox bile du^ disappearance syndrome by 
administering a Fas antagonist to a pkti;;ient- 
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As discussed above, th^ Examineprij bases the rejection in part 

i '\ 

on the teaching in Harada et al . tha|t.:jFas is expressed on biliary 

■ i ;i 

epithelial cells and that Pa$ antigenj was found on the interlobular 

! 

bile ducts of primary cirrhosis. AUl tSbe crux of the rejection is 

•i ;i 

the conclusion by the Examiner that Hhis teaching in Harada et al . 

demonstrates that biliary ppitheli!^li|- cells in primary biliary 
cirrhosis undergo apoptosis in response to Fas/Fas ligand 

■ ! : 

crosslinking, suggesting the invol]/4ment of apoptosis in the 

I' ■ ■ 

progression of bile duct inljury andl J.oss. However, as will be 

i ;!• 

shown below, this conclusion! Supported by the reference. 

As the Examiner notes , Harada al, does teach that the 

interlobular bile ducts of prima;^y;| biliary cirrhosis (PBC) 

i 

frequently expressed CD95 |[Fas) antigen in a cytoplasmic and 
membranous pattern, and thatp a high |evel of CD95 ligand (Pas- 
ligand) positive mononuclear ::ella wete;! found in the same .pathology 



samples. However, the Examiner's ext:p|a|>olation of these results to 



the conclusion that Harada 
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et all :| demonstrate that biliary 



epithelial cells undergo apootosis i;i|i besponse to Fas/Fas ligand 
crossl inking is unsupported and contrirj/ to the accepted teachings 
in the field at the time of the invention. 

i i 

Attached hereto is a journal article o£ Graham et al. Eur. J. 



GaatroenteroloQv & Hepatoloc rv 110:5pi-557 (1998), wherein the 



-investigator a examined the exE>resaion q^. apoptosis related proteins 
in PBC and normal liver control tisp\i|e and found no change in 



.1 i 
ii ii 



MAY-08-2003 THU 03:30 PH B; 



FAX NO. 7031158050 



P. 08 



CD95/Fas or p53 expression 



lf:|: 



'I 'i 



Apj)l. No. 09/700,338 



See Abstfr^ct; page 555, right column, 



lines 8-9 and page 556, l^ftj column,! |inea 11-10 from the bottom. 



In addition, Graham et 

linea 5-8, 

How these cells may be 
a Fas -mediated mechani 
level of expression we 

Thus, the relationship betwe 

mediated by the Fas/Pas 



al* sta4^;'On page 556, right column, 



[inducing; apoptosis is unknown but 
a Fas-mediated mechanism is unljikely in view of the low 

have see|i;i 

en the p^tihology of PBC and apoptosis 
ligand j ^jpathway remains unknown. 



controversial and perceived dif^eifrently depending on the 



investigator. 



In additio: 



expression results from or 



even 



I i|f Fas is expressed in a 



particular pathology, it is not possibie to determine whether that 



t:|he disease . Even if Fas 



causes 

expression is demonstrated with a di^^4pe, that does not mean, nor 
is it possible to predict ,. tjjiat administration of a Fas antagonist 
will have any efficacy in tifeating tbf disease. Pharmacological 
testing with a clinical modeO. is reqviiired before a prediction of 



efficacy can be made. Thus, 



t^ie expression of Fas in PBC 



even i f ] 

cells suggests that there is some relait|onship between PBC and Fas, 
- it is not possible to predic|t what th4t relationship might be or 
whether a Fas antagonist wili have an |ffect on the disease. 

The field of the invent^ion waa-;hjLghly unpredictable at the 
time the invention and it wa^ not poegi|ble to predict or conclude 

"i. :! 

Fas ant^gcjnist would be effective in 
inventors 



from the prior art whether a 
treating PBC. The present 
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first time that administr^cion of a |p|a antagonist is efficacious 
in treating PBC. This fipd^ng couldi iaot be predicted from nor is 
obvious over the prior art. As suchj, :i withdrawal of the rejection 
is respectfully requested 

Should there be any cputstandibg matters that need to be 
resolved in the present appl ication, j tlihe Examiner is respectfully 
requested to contact MaryAnns Armstrong, PhD. (Reg. No, 40,069) at 

the telephone number below, t;o conduct -ian interview in an effort to 

I i j! ■ 

expedite prosecution in conn|ectiQn witi|h the present application- 
If necessary, the Commilssioner hereby authorized in this, 

I . 

concurrent, and future repl|,es, to chjarge payment or credit any 
overpayment to Deposit Accouijit No. 0?r|44a for any additional fees 

' ■ :i 

I : ■ 

required under 37 C.F,R. ^ 1,16 Qrjj under 37 CF.R. § 1.17; 

particularly, extension of time feesJ I 

• \ 4. 

Respect fb|ly submitted, 
BIRCH, STEWART, KOLASCH & BIRCH, LLP 



GMM/MAA/csm 
1110-0279P 



By 




Gerikld'H- Murphy, Jr., #28,977 



MaryAfini^ Armstrong, PhD., #40,069 

•1 

P.O. Box| iAl 

Falls Church, VA 22040-0747 
(703) 2OH8000 



'Attachment; Graham et al . , Elx. J, GaiBl|ro. & Hep* (1998) 
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Biie duct cells m primary bjliary drrliic|9is are 
'primed' for apoptosis 1 

Alexandra M. Graham, Matthias M. DollingerJ Sarah E.M. Howie 
and David J. Harrison \ Ml 



Objactfy0 Priniory billarv drrhows (PdC> is cbttfwrfpfized 
by prttsressitfe, imnnunft-me<flated destruction or bile 
6uc^ « 75 )s,m diamoter) and secondary chan^eft ijolated 
to cHplcEtafils which may Epvalve opopto&ls. rn thl» ktudy 

«<»ught to ^min^ th«t protein expressteri of 
involved in ^poptosis In biliary eprtheUum of P^C eiipos. 

Design In order to investt^te the &usceptibrl|ty of titisry 
QpItheOal cans to apopta^fc and their abiti^r to proli erate. 
W6 oxomfned the expfa^^ion of « number of itpoptc 
refoted proteins In early nnd lete ^tege PBC and 
Wstt^oaicafly normal liver control tissue ualna immi no- 
, hiatochemistry. ] 

Mcihods Liver biopsies from 15 early (stages } trtd K) 
and 14 late (stages III and IV) ceses of PBC end W 
normal casjes were exemfned immunohE$tochef>iiee|ly for 
Dxpression of pS3, CD95/Fes; bax, bcl-x, bcl^2 ^nd t|te 
proliferation marice'r Ki^67, 

CD95>Teis. bax and bcf*x were Identifwwd in bniary 
epithelium In 8/15, n/i5 and 8/15 noimel biop^ee. 
Week expression of bcl-a was found, but p53 wna not 
tdonimod In cases of PfifC eurvivlne bile ducts ahowed 
strong bax and bchx exproA^ion. .Inflammatory rnffitr^tes 



pwgre*- 



Introduction 

Primary biliary cirrhosis (PBC) \n ti chronic, slowly 
sive chol&smiic Jlvcr dUcasc charqccorlscd by des enaction 
of bile duces of < 75 diameccr [I J. The desfru 
thought: CO bo the result of 9popix)«)y of biliary =cp 
cells, crisgeAsd b^' auroimmune mochanisivjs [rcyio 
Rcferenets Z and 3], The atcJoIoi;y remains uf 
slrhough variogj! fticcorj such u HLA type (4] and 
biological infcsccion have been invoked (5^ J. One ^ 
major diagnostic criteria for PBO in the presence of 
titrcs of anri-micocbondriftl ajitibodies in pacicncs* 
frequently specific for the E2-subunic of pyruvate l.. 
dfogcnasc complex <PDC-K2) (reviewed in Rcfcrenqc 
However, d^e precise rolc of aucomicibodics in 
genesis has not been established. 



GD8» T lymphocywfi prescnr in infla^mmuwry 
rraces witl^in the livers of PRC puciencs (IC-JiJ. They 
,- centred y round small bile dueo! 4nd msiy initi}»tc 
^ direcrly through tipopiosis induced vi« CD^S/I^aa 
^ C09SL/FAA tt;*and or perforin media ted pytotovic 
'3 inisms fH].;1lui.s\ cclluhu componenis of rhc imoi 
response aniunU the rarjjcCoJ bile Octets may 
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y- 
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nieeli- 
unc 

rtl ;^(5c 



were atrjnefy bc^2 positive, in oses showing a marked 
ductMlttrfftecfion there was InereMod reactivity for bax 
and bfl')f in ductules. No change in CQ95/Fas or p53 
expre$sl|i^n wac seen. An increase in Kh67 posiiivo biliary 
eplthfifllaf edit was seen In ^BC ed«es» Indicating cell 
cyete.^cti)vlty; 

Gofi^frnfaw 8i)e ductepithellufti constltutlvoly expresses 
severer gj»n*« invoFved in the execution of apoptosis but 
the^ p4|0 also retain the ahmty to proftferate. 

Eur J Oaiw^^Brel Hppno) 1 0:659-567 O \MH U^p^nofn^^won PutMiors 



K«yww<|t: i^poptgm, iaf, bef^ Ris, prfmofy bltlaty dntte^ 
Un4>«nict;^ P^mmnt oi PmhabE^. Edrifaui^h, UK 

tA^tm-. Tovior Ptac«, Edinburgh, |;K8 OAG, UK. 

Tgt; QOa 191 650 ^60; Fftt; 0O44 131 950 eSSQ: 

RftMly*^ 2 ilia 1M7 Rftvlvirf 4* Novemhef 1M7 
Acckpt«i| t9<:jflt>uwy 1«0d 

&frgpwf!l J«jiirul ot GftUMf^tenibffy » Hcpatology ld«e. iO:SS3-5$7 
09S«-<(i|r|X fja lOBfi Lippriratt-RiVQn Pirbllshtm 



cytokin^fijl genofAtin^ an environment which increnses ihc 
ncighbpurfng biltAry epitbeliaJ cctJ«^ sansicivicy to apop- 
TOsis. Tunbou/ necrosis factor alpha (TNFo) [15]» inter- 
feron g^mmd (IFN7) (16J and cranAfomning gl0^vth fawor 
beta (TGPp) [17-19] have been shorten to ceuse apo)>* 
coiis oif tiopftcocyiics and mRNA fijr each has been 
detect^ {ft human PBC liver [20^]. 

The re^ii^in why biliary cpithclid cells are spccrfically 
cargcccd \^ ih{$ disease and arc vulnerable to death as an 
initiacip^ jjfv'eni \$ unknown* but it doe^i not appear to be 
the resijlit jpf ubcrrunt MHC Class H expression or and^cn 
prcscnftiitcjh by chcsc cells iis !iod> chan^^cs occur lacc m 
Che dit^osfj (33,24]. 
I " 

'J'o tes,^ cb'e hypothesis that in PBC chc 3cn.siri>'it\' of 
biliary pjpiii|iclial cells to «popa»is is altered wc examined 
the ftNprc^fion of a number of apoptosis rclarcd pwteii\*: 
in the iljilq] ducts and liver nf curly and late nm^c PRC 
and norftlktj cxmsrol tissue. p53. Fuh/CD9.S and niembefit 
of thebjrl-^ family hnvc htxn jihow^i tti toterjcr with tmi; 
another,! f^^r cxnmpic p5.^ ifanst-ripcionalK' re<iiiliifcs 
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family hr)m&- ao^ hctcrodimed'«; [rcicwctj in Rcfcrcncif 
28}, The proUfeniLive scanis of fallUry epithelial celU W 
cxamiiwid using chc MIB-J antibody againsc Ki-67 (^J.;! 

Methods 

The di^osis of PBC made afrer ftill dinical, t^rt^ 
iogicai and hismlogle^I ««>cMmcnL F|fteen c!Wf«« «bqve^ 
predominantiy histological fcacufcs spen in srage I of Jl 
(14 wDmcn» otw: m«n) and 14 showetj stage m or IVK}}; 
^'omcn, one man) aocwding to the proposed mo^ltlE of 
disease progression rtporced by Schcucf (30]. Fifitcr^* 
cGjiKcl liver samples war* obcaincd f cm paticncs dunfi| 
routine lyniphomfl staging, psoriasii patients prior i ttj; 
coHimencing mcthotr^w therapy, oi laparotomy <JuT|fl^: 
resection of coJon cancer (six women, :»inc men). All tivcji 
tiwuc tn Che control group Mi*e^ reported as hifitoli5fii<jiiJly; 
nom>a] and there was normal liver biochemical' *ad!i 
Synthetic function. Clinical details ofli 
shown in Table I, 



^1 



immunohfstochemlstry protocots 
l/ivcr tissue was fixed in 10% buffered foraiaJtn apd . 
processed ro paraffin. Secooni of 3 thickness were (jut^^ 
onto Dako ChemXiatc CapUkry Gap Microscope Sliidl^ ■ 
(7S mm). Secclons were dewtxed in xylene and rfthydrat^d 
through descending aJcohpIs, Pre'ircaiment with trypsin 
(ICN Biomcdioals Ine.) (0,1% trypsin, 0,1% calcium chto- 
fide (Sifima), pH 7.8 at 37*C for 17 min) was wjuired with 
the anri-bcl-x (Autogen Bioclear UK litd. dilution l/lOO) 
and antJ-bax ^Autogert Bioclear UK L=d, dilution 1/20P) 
antibodies, ^diclwav« antigen retrieval (2x5 mih at 
1000 W; slides immereed m 1,05 g zMc acid (BDH 
Chemicals LtdVSOO m! H,0, pH 6.0) was requtn^id for cHc 
«rttJ-bcl-2 (Dalto UK, dilution 1/50), antl<JI>9S/Fi,j 
(Immunotcch UK, diiua'on 1/200) qnd anti-Kin^? 
armnignorcch UK, dilution l/lOO) antliodics. pS3 (Dai^o 
UK) used at l/iOO dilycion. All sections were washed .; 

running tap water them phosphac^ buffered aalifi'e 
(Oxoid)/0,l% Twe«n 20 (Sigma) pKor w loading onroia i 
Dnko Tech mate 500 automated iinmjunocytochemis^ijy I 
SKiiner according to the mnnufactwrer's iastrucdons t^inisc ' 
astrcptavidin/biotinand hofseradlch peroxidase derdiction 
system with 3^3'-dJamino^xan^,^<J^ne as chromogcjj. 
Ncgativft ooncrols omlcciug primary' cntihndy wcrp 
included. 



the PBC caaas arttli 



TBbiB , ainteal data ^^wbg nver (unctipn tof pattants «t time' 
?Lt ^^'^l^ <range) vb|u0k bniiXibln, alanine 

afnlnotranstefflfce. AlluJfne phosphatase And klbumin of PBC 
patfgffta ot tfme of biapsy 



HfU0}<i6l£td bic <feBase aa.6 



_ Alkalihii 



97 i 



(I 
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lo; rtJC slage ( (fvttr ahQw«^ atfong Qxprenton in bite rfucta C'^J 
and upraduJotjon of bax In h^tacytoa (^). (c) P9C atoaa B ffwf 

hepatocytes (4»-), Oigjo^ magnrncation x 20. 



and 



300 

104-aei) 
i03.a 
la-iaca) 



^o-soa/j 
(aa-^li 



j Analysis of results 

I )t wnA noted that the intenaity of immujjo^caioing 
\ bcK2. hcDt, hcl-x and Pas/COe^ vns homogeneous w'^^ 
i litdc ruriuiion between ccllit vfrhin a single duci or 
i between ductsi, For x\m rcj.stMi biopsies wcrts scored 
\ 'fnlluu-s by rhfcc indu*pcnJcnt ohjeen^crt: strong; (thaf 



i 
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clcarlv vL^ibio granular scain at low power cX^minkiTiort 
(?c4)); moaeract (definite bur wc<Jc immunopOii liujty 
visible at low power but needing confirmation byfhijsh 
power microscopic examination (x 2S)); or wcak/ncgadve 
(equivocal statm'ngi nor consistently gregwr than in Tega- 
live control scccion where primafv antibody was omi^ccd). 
Where inrcr-obscrver discrepQueics wfj^e observed rasults 
v^'cre record* d after di$cu<:&>on of ch«i individual casfc. 



When Ki-67 or p53 were pr<*$cnt rhcy produced 
discrccc nud&ir scaining. Cases were scored poriel 
one or more rtuclei of biliary' epithelial cell* was swined 
and negative if no positive cells w<5fe Men. Thtfcaftf] 
esrimatc \\*as made of rhc pmponion of individual 
cpiihelial cells 9Utned. 



Cleff, 
^0 if 



Tan 



bOUry 



Dilc duces wd/c classified as sirmll <<575 fwn) or 
C>75jLm) by menfturement using th^ HOME 
Opdmized Mierojjoopc Env'SronrntsnO semt-Au 
compuwr system, 



ar:gc 

[v 



con^^rod 



Results 

^formal llvor 

bai <F!s. \A\ flhd bd-x (Fig. 2b) wtrc expressed uniformly 
in both hcpacooytftji and bile ducja bur were not detected 
in Kupffer ceJIs or endothelial ceJJs. ^Jodorare bax < 
sion ^-as seen in bile duces < 76 ji./n !n 3 J/J5 scc'tu 
(Tuble 2) and moderate bcl-x expression in $/15 sccuons 
(Tabic 3), Only 3/15 cases expressed detectable bcl-3 In 
biJittf^- cpiihcUunL*beI-2 jvss not detected in hepawcvte*/ 
Eighs of fifteen cases showed moderate staining of bitiarv 
epidiolium ^nch the anti-Fas/CD^S ancibodies* Jn all c^ts 
hepacocvtcs were pasicivc, the stainlns ?AtUim being ghn- 
ulaf as prei'iously reported in paraffin ambcdded ftjsuo 
Pl,32). p5j was noc detected and biliary cpiilieUal qelU 
did not express Ki»67. 



ftMultQ of bax InimunocytochEmistry In btia dueU <7i 
materiir, ihm figures m th« number of eases wfth detectabe 
detected was homoa^neous and uniform, n. total number cf - 



Stmng 



Moderate 



0 
14 
e 



11 

4 



3 «e5HU» of bcf-x Immunocytochamistry tn tn i^fia ducta 
°»P«V mntorfaL The flgu^ft Ara the number of w*tti d( 
dfftffcted was nprnogprwous and Uhlform. n, tetal nufDbpf 



0 

14 

la 



B 

• 0 



Wtsk/ftceaiwp 




g^ww d bchi in [al PBC atlop iv Sver Kep^tocytea (i^| qmi 
™»piaptiQ j^himutoe' biio duots ( t ) ahotvbg upfedwEafon, 
compansd! v«(h <b) hlatotealcal^ npfn»( IKwr vhowKKi onJy njiy 
»leatB«kihD#stiic)iM ( X > arvb oil* rfiicu ( y ), NcgaUuo 
ee<iVo( omltvpg pwvy mbtpfy on htfitofogical^ nofmal fiv^ 
aection; bSia ^ ( \ ), Original nniBnijtcatiQn k 20, 



PBC Iw^jr :i 

Residiipl bl|je duets showed strong sralmng of bax (Table 2, 
Fig. ll>) ian^ bd-x fTablc 3) which appeared mere intense 
than in mH^t^l liver- bnx and bcl-x were expi-essod strongly 
in *n»etppl^stic* biliary ductules (Figs k and Za). 
LyjupfiocytiM showed incense expression of bcl-2. bel-2 
eypresjipn ipcen in surviving biliary epithelial ocUs was 
weak and jRConsisccnt, similar to normal liver. No ehang^i 
in Fas/Cp^iS staining wai noted, p53 was not expressed. 
In PBC fa^ up to &% of biliary epithelial ceils in large 
ducts an<j ^ residual small duets expres.scd Ki-67 (Fig. 3). 
The nMn)b4r of positive nuclei seen was greater c in ducts 
> 75 M4n (n Sections showing early stage PBC, Areas of duc- 
tal •mccapJaaia' /cmaincd Ki-67 negative. 



am an4 > 7R^m is normal and e«irry and late stage MC ivcr biopsy 
Sjrei^» medsra^i and weak/neeativ* expression, expreaaien when 
aacttona 



Modarata 



1$ 
IS 
14 



lis 



ID 

0 

a 



12 
>4 



5ts <iTS and >7i( (itrij'jo normoj and oariy and late staao PBC fiver 
d^lect«bra itroni, fnp<4^te 4nd woaK/ncfiativc expre«aion, GxprcsHQn 
Or section^ 



bok {> 75 ftfn} 



IS 
15 
U 



\ V 



1 



Weak/nggafiwe 



iW3lVd NOi !l^ci8S!S US-Sl-Sfl 
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Discussion 

Wc have showrt ehftc bile ducw conscitutivdy express pfo^.;! 
apopwtie pwwLns, pwticuUrty bax, smd ch& apopt^^icj 
regulator bd^x. In eontrasc chc ondwapopcodc prwqin^| 
bd-t Is tjarely expressed and chqs appear to play \\xik ii 
part in regulating apoptosls in bilijiry qiithftlid ceils; in i' 
chc cases wa have studied. In flddiwon to having 9 pbcfw- =1 
type that alldw5 apopiosis ebere is cvidoncA thai biljjify 
cells fecflin the ahilicy co prolifcratCr ^ showtt by ^he po^i- =! 
dvc Ki-e7 scaining seen in PBC liven T\\\s supports rJjc ;! 
obsOTatzoii £>f Nakanamfl and Harada [33] who showed ^1 
increased pralifcradve aetivity of epithelial] coUs jn ij 
affeeted ducts. Charfoew a; af. {34] have reported rh^t |i 
normal biie dueoiJes and small hiie duct t;pit:heliuni, I^iit 
not large bile duet cpichclium or hnpacoc\'ccs, jihow wqi^k J 
expression of bcUa a* decccied immunohiscochemieally', ;i 
However, Ku/oki // 135] found no b«l-2 exproMion in -i 
biliary cpichditinn of normai or PBC livers, and ofhi?r \ 
SLUdies have shown more prominent be»-2 staining iin "j 
ductules at chc borders of cirrhotic nodules relative to ^1 
normal liver [36]. The absence of bftl-5 expression \w Ij 
report in hcpatocyte^t is consistent with previous obsef- :! 
vrttions fvVI.37]. Wc baN'c shown weak expression of \ 
Pajt/CDVA in bile ducts supporting; t[\c findings of KuTolji i! 
^ rf/ [53] and eonfirm its presence in hcpiltocitcs :| 
fil,3S-4fll» 'ITic aniijwrum used rt©unsr Fas/CD95 did m|c ;■ 
deceit incnrjsed le^'cls of l-as in the Pnn 11%'eiN, 'I'he proflr ij 
ence of TNFo and IFN7 in PBC liv*er 120-22) mipj^t % 
suggest ttn itKWMnpnnyinjj clcvatl«r in I'as cxpressicjiv 
How^ttver, n-inny of the t:xpL'rinn;nr» showing; InereaNed j 
cxprcsiiKMi by WKa :ind I|?N*y arc m vhm «udiw iw^iiiiit ;| 
hi«h doses- «f c*NT«kinc IMJf: a clnonic dlxciuif j 

«nJ JevcU- of these i.7rqkincs ])rc.SLiw In chc liver hav;e } 
(icn litfcrt.tjiiTintificd Any ehtmRcs i:h:»t they m;iy Induc-^ ii 
in K«N wxprcwiion mi^hr mir be sutyfciL-nr fur dcccccifm |>{. ] 
im mil noli i.vr(Ktwniisrr\\ <»r In this diyir.we [|il-sc plcinrn^ii* Ii 



<rycokincwt may be oxerdng other effects on the disease 
dtace independent of Pas. 

Apopcosls of biliary epithelial eclls in PBC been 
sh9wn [^2,43,44] and chis may be as«oc)«ted wich the pres' 
ence of cytotoxic CDS- T cells Il0»n.l3]- How ibe«e cells 
may be inducing apoptosis is unknown but a Fw-medi- 
ated mcchaoism is unlikely in view of the lo^v lewsl ef 
expression we have seen. SucJi mcchanisois have been 
invoked in a number of inflanxnrtatory diseases of the livbi; 
cspccifljly viral hepatitis [31.3fi-40] and iigacion of consri- 
Qirivcly e;:prcs5ed Fas/CD93 on hepaiocyies by anti* 
bodies results In rapid apoptosis [4S^7]. 

Bocb bax and bcl-x proteins appeared to be vptcguJat«d 
in biliary epithelium in PBC cases. The eatpression of bax 
fs induced by p53 (25.26) and the p»acejn hetcrodimer 
lies with bcl-Z, inhibiting chc anci-apopwtic effect of 
bd-2 [48]. We did noi see uprogulation of p53, suggesting 
p53-iA<Jependent induction of bax and bcl-* may b* 
oocurting, as has been reported by others [49]. The 
bcl-x gene codes for two splice variants, full length bd- 
X) protein and a smaller bcl-x, [iO]. bcl-X) pxoteocs cells 
ftom apoptosls and bd-x, blocks the protective effect of 
bel-2 and bcl-x,^ acting as an 'anti-and'apoptosis' protein. 
* It is the relauve ratio of homo- and heterodimeric forms 
of these interactive p^oceins which affects the apopcotie 
pathway, The polyclonal scrum against bc!-x used does 
not discriminate between the long and shore fomw and 
hence w^e cannot draw any conclusions as to their r(shi« 
cive latios and role in regulating cell death in PBC biliary 
epithelial cells. 

We have shown that the presence of proteins involved in 
executing apoptosis in biiiary cpitlicliaJ cells in PfiC is 
consistent with previous repoits of apoptosis of these c«)Is 
(32,41,42]. Wfi do not know what causes this apoptosi.^ 
but wc have 9I50 shown these cclJs arc capable of regen- 
eration. It mjiy be that a change in the balance between 
apoptosls and regeneration of biliar^'cpithciiaJ cells durirtfi 
d^e course of disease contributes to the ultimate loss of 
bile ducts in PBC. However, because of the prolonged 
tinK coun?e of this chronic disea.*« and the sccojidflr>' 
cffccK and immune response resulting from bile duct (o^* 
inter\'encion of apoptosis is unlikely to be a thcrapeudc 
target in the treatment of PBC. 
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